Tumor necrosis factor modulates epidermal growth factor receptor phosphorylation and kinase activity in human tumor cells. Correlation with cytotoxicity.
Tumor necrosis factor (TNF) is a cytokine which induces cytotoxicity in some but not all tumor cells. Initial studies of five tumor cell lines demonstrated that TNF was able to rapidly (within 30 min) modulate tyrosine protein kinase activity of epidermal growth factor (EGF) receptors on tumor cell lines which were sensitive to the cytotoxic effects of TNF but not alter EGF receptor kinase activity in TNF-resistant tumor cells. Two tumor cell lines (ME-180 cervical carcinoma and T24 bladder carcinoma) which have been shown to express similar TNF-binding characteristics but differ in their sensitivity to the cytotoxic actions of TNF were chosen for further characterization. Treatment of TNF-sensitive ME-180 cells with 1 nM TNF resulted in a 3-fold stimulation of EGF receptor tyrosine protein kinase activity within 10 min which correlated with increased phosphorylation of EGF receptor protein itself. In addition, dose-response studies indicate that similar concentrations of TNF modulate both ME-180 cell growth and EGF receptor kinase activity. Treatment of TNF-resistant T24 cells showed that TNF had no significant effect on their growth, EGF receptor tyrosine protein kinase activity, or phosphorylation of EGF receptor protein although EGF receptor kinase activity was stimulated by EGF. Quantitation of receptors expressed on the surface of ME-180 and T24 cells demonstrated a 3-fold difference between the number of EGF-binding sites on T24 (100,000) versus ME-180 cells (300,000), suggesting the relative abundance of EGF receptor does not solely account for differential effects of TNF on EGF receptor activation in these two cell lines. Phosphoamino acid analysis of EGF receptor from 32P-equilibrated ME-180 cells demonstrated that TNF-induced phosphorylation of amino acids which was quantitatively similar to that of EGF but distinct from the effects of phorbol ester. However, unlike EGF, TNF was unable to stimulate EGF receptor kinase activity in ME-180 cell lysates. The kinetics of EGF receptor activation and the metabolic consequence of activation of EGF receptor activity by TNF appear to be distinct from those induced by EGF. These results suggest that TNF-induced modulation of EGF receptor occurs through a unique mechanism and may play a role in the cytotoxic actions of TNF.